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In recent years, industry in the United States has
focused on quality improvement as a means of
enhancing our competitive position worldwide
(Deming, 1982; Ishikawa, 1985; Juran, 1989;
Walton, 1986). The most well-known programs
indude statistical process control (SPC) (Deming,
1986) and total quality management (TQM) (Ber-
ry, 1991), which gained their popularity in Japan
and, later, were adopted in the United States. Ap-
plied behavior analysts have become involved in
this movement to some extent and have studied a
variety of quality interventions (e.g., Henry & Red-
mon, 1990; Krigsman & O'Brien, 1987; Witt-
kopp, Rowan, & Poling, 1990).

For the most part, behavioral studies of quality
have been accomplished at the level of individual
performance. In order to become an essential part
of future quality movements and make a mean-
ingful contribution in this area, a broader view must
be adopted and existing research extended. The
purposes of this paper are to (a) identify critical
components of recent quality programs and (b)
specify how applied behavior analysis might con-
tribute to quality technology in a more compre-
hensive way.

Statistical Process Control and
Total Quality Management
SPC and TQM are virtually household words.

SPC was first developed in the 1930s by Shewhart
(1939) and was later elaborated by others, most
notably Deming (1982), who built an entire man-
agement philosophy around statistical inspection
techniques. In it simplest form, SPC refers to the
monitoring of statistical samples of a process to
determine if the process is operating within ac-
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ceptable limits on critical dimensions; evidence of
drift from standards sets the occasion for immediate
correction of faulty conditions. Deming's SPC phi-
losophy indudes requirements for management of
quality processes as well as specifications for statis-
tical sampling and decision making (see Mawhin-
ney, 1992, for a review).

Total quality management (also known as total
quality control or company-wide quality control)
elaborates Deming's management philosophy and
focuses on instilling values consistent with quality
throughout an organization (Berry, 1991). TQM
establishes a quality culture and includes the fol-
lowing general elements: (a) broad goals related to
quality as part of an organization's mission (i.e., a
vision), (b) changes throughout the organization's
culture to make quality a top priority, (c) an or-
ganizational structure that indudes managers of
quality and teams of workers who focus on quality
improvement, (d) training of employees at all levels
in methods of analyzing quality problems and im-
proving quality, and (e) extensive participation of
upper management in all parts ofa program (Juran,
1989). The methods of TQM require intensive
measurement of quality outcomes and make use
of SPC analytical tools (e.g., control charts, pareto
diagrams). In most respects, Deming's SPC and
TQM are similar in their specifications for man-
agement and organization change (Berry, 1991).

SPC, TQM, and Applied Behavior Analysis
SPC and TQM have several critical elements in

common, including (a) focus on customer needs to
define the mission, (b) linkage of mission with
individual performance across all organization lev-
els, (c) intensive measurement ofproduction process
or service delivery, and (d) emphasis on employee
participation in problem solving and quality im-
provement.
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Each of these areas requires a specific technology
for success. In some areas, behavior analysis can
contribute important elements; in others, little can
be provided from the current research base. The
current and potential contributions of behavior
analysis to these areas are described below.

Assessing customer needs. For the most part,
TQM relies on verbal reports to determine what
customers want and need. Also, direct contact with
customers by all levels of an organization is rec-
ommended as a means of increasing sensitivity to
the effects of products and services on customers.
According to Berry (1991), "Customer surveys
should be conducted annually and supplemented
during the year with focus groups, brief self-mailer
point-of-contact surveys (comment cards), and the
like" (p. 24). Benchmarking also has been rec-
ommended as a means of setting a target for or-
ganizational performance (Camp, 1989). Bench-
marking involves determining which organizations
in a given industry perform best according to in-
dicators of excellence, describing the practices of
the exemplar, and adopting similar practices. It is
assumed that those who perform best satisfy the
customer most. Camp (1989) emphasized that,
"The benefits of benchmarking are that functions
are forced to investigate external industry best prac-
tices and incorporate those practices into their op-
erations. This leads to profitable, high-asset utili-
zation businesses that meet customer needs and
have a competitive advantage"(p. 3).

Similar practices have been used by applied be-
havior analysts to evaluate consumer responses to
service programs and behavior-change procedures.
Such practices are described in terms of social va-
lidity assessment and depend primarily on verbal
reports from persons who are affected by service
outcomes (Schwartz & Baer, 1991; Wolf, 1978).

Unfortunately, social validity technology is in
need of further development. According to Schwartz
and Baer (1991),

Most social validity assessments rely on the
use of interviews, questionnaires, or surveys
administered by the experimenter (e.g., Fu-
qua & Schwade, 1986; McMahon & Fore-

hand, 1983; Schwartz, 1991). The subjective
nature of this type of information, paired with
the possible confounding variables of social
contingencies provided by the experimenter
(often referred to in other disciplines as "de-
mand characteristics"), often make these data
difficult to interpret (see Azrin, Holz, & Gol-
diamond, 1961, for an empirical case in point).
(pp. 194-195)

Schwartz and Baer (1991) proposed an agenda for
future research that could well place behavior an-
alysts at the forefront of consumer measurement
technology. They recommended that (a) more social
validity assessments be done and reported (positive
and negative), (b) samples be expanded beyond
immediate dients to indude more of the com-
munity, and (c) research be done to increase the
accuracy of social validity measures.

Hawkins (1991) also proposed changes to im-
prove social validity methods. First, he suggested
the term "consumer satisfaction" be used rather
than social validity, because the latter does not
assess validity as much as it asks for a second
opinion (i.e., the opinion of the consumer in ad-
dition to that of the scientist). Second, he suggested
we study effects on consumers in terms of the short-
term and long-term benefits and costs and empha-
sized that we should consider verbal reports of
satisfaction useful only to the extent that they are
correlated with the ultimate benefits of an inter-
vention.

It is dear from the above discussion that more
refined techniques for measurement of consumer
satisfaction are needed in both applied behavior
analysis and TQM. The development of objective
means of assessing consumer responses would pro-
vide a more effective social validity tool for behavior
analysts and an improved consumer assessment
technology for TQM. It is also dear that further
research on social validity by behavior analysts could
improve the chances of adoption of behavioral
methods by mainstream management, which is
dominated by interest in total quality methods.

Linking the management system to consumer
needs. As Mawhinney (1992) noted, SPC is more
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than a statistical technique; it is a management
philosophy prescribing an organizational culture that
supports quality as a mission. With respect to this
level of activity, Mawhinney proposed that operant

metacontingencies (Glenn, 1988) can explain the
relationship, or lack of it, between individual be-
haviors and survival of the organization. He con-

sidered the contributions of individual workers to

a quality culture in terms of value for survival of
the organization in a global marketplace and in-
dicated that applied behavior analysts should strive
to increase job security and the viability of U.S.
firms by providing technology with which survival-
related practices can be strengthened.

Unfortunately, operant analyses at the level of
organizational performance are not well developed.
General rules for specifying an organizational mis-
sion and linking it to individual performance have
been described (e.g., Crowell & Anderson, 1982;
Gilbert, 1978; Smith & Chase, 1990), but few
studies have tested interventions of this scope. Thus,
contributions of behavior analysis to organization-
wide change have been relatively crude. This short-
coming is substantiated by a recent review of the
organizational behavior management (OBM) lit-

erature, which reported little emphasis on behaviors
of top management but relatively extensive atten-

tion to the behaviors of line workers and middle
management (Balcazar, Shupert, Daniels, Ma-
whinney, & Hopkins, 1989).

Research on systematic methods for large-scale
analysis of performance patterns is needed to in-
crease the relevance and value of behavioral con-

tributions to future quality movements. The current

model of individual performance management de-
pends heavily on the effects of immediate conse-

quences and antecedents on the performances of
single individuals. This framework must be ex-

tended to consider the effects of relatively remote

events (e.g., delayed outcomes) on performance and
the extent to which changes affect groups ofworkers
within an organization in similar ways. Behavioral
systems analysis models such as the total perfor-
mance system (Brethower, 1982) and Gilbert's
(1978) performance engineering matrix specify how
consumer criteria can be assessed and linked to

internal organizational objectives to provide a basis
for this type ofwork (for more information on these
models, see Redmon & Agnew, 1991, and Redmon
& Wilk, 1991). In addition, recent analyses of rule-
governed behavior (e.g., Agnew & Redmon, in
press) and goal-directed systems (Malott & Garcia,
1987) provide a beginning for extending existing
technology.

Measurement of variability. Mawhinney
(1992) described the relationship between applied
behavior analysis and SPC in terms ofmeasurement
methods and cause-effect models. Deming relied
on objective measures of product/service quality
and, through careful observation, identified causes
that could be manipulated to change outcomes.
Furthermore, Deming applied steady-state data,
much like those of within-subject research designs,
to make decisions about functional relationships.
A process is said to be in control when a steady
state of functioning is detected using measures of
critical outcomes. Changes in a steady state depicted
on an SPC control chart represent changes in con-
trolling variables in much the same way as varia-
tions in graphed data patterns signal changes in
performance as a function of environmental phe-
nomena in applied behavior analysis.

Certainly, applied behavior analysis has much to
offer in the measurement area. Precise measurement
of individual performance across time is the hall-
mark of behavior analysis methods. This knowl-
edge of measurement techniques and functional
relationships in cause-effect sequences could help
to strengthen SPC quality control methods. This is
particularly true where the output of a system is
human behavior (e.g., service provided by bank
tellers). In such cases, precise behavioral observation
could produce data equivalent to those of manu-
facturing for use in SPC control systems for human
performance.

SPC and TQM describe specific reinforcement
and punishment contingencies only in general terms
(e.g., recognition of contributions by workers) and
apply little behavioral research regarding the effects
of consequences on performance (Redmon & Dick-
inson, 1987). Thus, applied behavior analysts could
add a powerful management technology to large-
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scale quality programs by facilitating the adoption
of existing contingency-management technology by
quality control engineers and managers. However,
this will require a greater emphasis on factors that
influence adoption of behavioral technology.

It has been proposed that behavior analysts focus
too heavily on procedural and technological ele-
ments and do not emphasize adoption to the same
extent (Redmon, 1991). In this context, Bailey
(1991) suggested a strategy for improving adop-
tion.

One reason we have not seen widespread
adoption of behavioral technology is that we
have not properly analyzed the needs of our
potential consumers, and we have not mar-
keted and packaged our product in such a
way that it is readily accepted and easily used.
Actually, we could use a consensus conference
to address these issues (i.e., value systems
associated with behavior analysis, ways to pro-
mote the positive side-effects of the use of
reinforcement, developing a public relations
strategy for the 1990s, etc.), and we also need
a great deal of research on the marketing of
behavior analysis. (p. 447)

Based on the above discussion, it is clear that an
extensive research base exists and is available for
immediate use in quality improvement. Further, it
is apparent that the challenge lies in promoting the
adoption of this technology by those who imple-
ment quality improvement methods.

Emphasis on employee participation. Team
building and TQM are inseparable in many ac-
counts of total quality systems (e.g., Scholtes, 1988).
Team building is the primary way in which em-
ployee participation is arranged within TQM. This
methodology also meets the criteria for "breaking
down barriers," as specified by Deming (1982).
Effective team-based strategies require that small
groups of employees meet on a regular basis and
work together to monitor their own effectiveness
and solve organizational problems. The require-
ments of teams vary considerably from one appli-
cation to another and indude the following types:
(a) advice and involvement, (b) production and

service, (c) projects and development, and (d) action
and negotiation (Sundstrom, De Meuse, & Futrell,
1990). In the case of quality-based teams, em-
ployees at all levels are members of teams that
determine ways of improving quality and devise
plans for studying and implementing needed
changes. The extent to which teams are given power
and authority varies considerably across organiza-
tions. Semiautonomous groups are overseen by a
supervisor; self-managing groups choose their own
leaders from within and have the authority to assign
work to team members; self-designing teams are
given authority over their own work and are given
freedom to represent an organization to outsiders
(Sundstrom et al., 1990).

Within behavior analysis, Fawcett (1991) has
addressed participation issues as part of a discussion
of values in community research. Fawcett encour-
aged applied behavior analysts to (a) arrange col-
laborative relationships with subjects, (b) give pri-
ority to issues of importance to participants (versus
those of concern only to the science), (c) build
programs that are sustainable given the resources
and competing demands of the environment in
which they are implemented, (d) set up programs
so they can be operated by local change agents, (e)
communicate program requirements and results to
participants in an understandable and honest man-
ner, and (f) ensure that programming improves
current conditions, prevents future problems, and
empowers participants to affect their own lives.
These components could well be used as criteria
for effective participative management methods, in-
duding team building, and provide a set of func-
tional criteria for evaluating worker involvement in
organization-wide quality control programs. Cer-
tainly, many team-building efforts have been suc-
cessful. However, few have identified the general
outcomes to be achieved by team development or
other participative methods. Behavior analysts could
help to define the essential features of these methods
to ensure that workers are given a truly participative
role in quality management. Given this technology,
one could ask not just whether teams had been set
up, but what functional contributions the teams
make to their members and to the organization.
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Participative management systems and team
building also may reduce countercontrol by orga-
nization members and increase the chances of adop-
tion and maintenance in the long term (Miller,
1991). Thus, collaborative efforts, such as those
suggested by Fawcett (1991), have practical im-
plications for the success of quality improvement
interventions, in that they permit workers to make
adjustments in program requirements to reduce un-
necessary problems in both the design and imple-
mentation stages.

Summary and Conclusions
The points made here describe important ways

in which behavior analysts can contribute to the
total quality movement and improve the status of
behavioral methods in traditional management ar-
eas. Furthermore, the contributions that would pro-
duce the greatest success in total quality manage-
ment also promise to benefit behavior analysis in
general (e.g., improved cooperation engendered by
better consumer satisfaction assessments, reduced
countercontrol through subject participation). Fi-
nally, it seems that an organized effort to build our
research base and market behavior-change tech-
nology could well bring powerful methods to the
public at a time when they can contribute a great
deal to the good of the culture; this is an unusual
opportunity for behavior analysis to demonstrate
its effectiveness in solving social problems.
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